Gene targeting in Arabidopsis thaliana.
Gene targeting of a chromosomally integrated transgene in Arabidopsis thaliana is reported. A chimeric gene consisting of the promoter of the 35S RNA of CaMV, the polyadenylation signal of the octopine synthase gene and the coding region of the bacterial hygromycin phosphotransferase gene (hpt), which was rendered non-functional by deletion of 19 bp, was introduced into the genome of A. thaliana using Agrobacterium-mediated gene transfer. A total of 3.46 x 10(8) protoplasts isolated from 17 independent transgenic Arabidopsis lines harbouring the defective chimeric hpt gene were transformed via direct gene transfer using various DNA forms containing only the intact coding region of the hpt gene. Out of 150 hygromycin-resistant colonies appearing in the course of these experiments, four were the result of targeted recombination of the incoming DNA with the defective chromosomal locus as revealed by PCR and Southern blot analysis. Comparison with the number of transformants obtained when an hpt gene controlled by a promoter and terminator from the nopaline synthase gene was employed results in a maximal ratio of homologous to non-homologous transformation in A. thaliana of 1 x 10(-4).